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sm4MARY

—

Testsweremade to determinethe effectof brake
formingon the strengthof 2]+S-Talu,minum-alloysheet
thathad besiiform66to an insidebendre.diusof three
timesthe sheetthickness.The resultsfor both direc-
tionsof grainof themnterialshowedthat the compres-
siveyield etressesviere ap~reciablyincreased,tP~e
tensileyield stresseswere moderatelytncreased,the
ul.tiznatetensilestresseswere only sligktlyincreased,

.-

the elongationswere considerablyreduced.,and the
shapesof the tensileand compressivestress-strain
curvesweremarkedlychanged.

I?JTRCDUCTION

Large increasesin compressiveyieldstressin the
curvedcornersof formedZ-sectionsof 2@-T and l~S-T
aluminum-alloysheetwere indicatedby the preliminary
datagivenin references1 and 2, respectively.In
theseinvestigations,no informationon the tensile
strengthof formedcornerswas obtained;in addition,
the curvedcornerspecimensincludeda smallamountcf
flat (unformed)materialon the edges. The present
investigationwas tbiereforeundertakento determine
the effectof brakeformingon the tensileas well as : ““
the co~,pressivestrengthsof 2,!@-Taluminum-alloysheet;
cornerspecimensthat includedonly curvedmaterial
wereused.

SP?5CIMENSAND METHC12CF TESTING

Curvedcornertensionand compressionspecimens,
the dimensionsof whichare shownin figure1, were
cut from the cornersof’ Z-sections(seefig.2) that “
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had been brake-formedof 0.12~-inch-thick2)4S-Taluminum-
alloysheetto an in~idebendradiusof threetimesthe
sheet---thickness(r = 5t).

●

✟

Referencetensionand compressionspecimenswere
takenfrom the flatweb ant!flangesof theseZ-sections.
The dimensionsof the flat tensicnsnecimensconformed
to the A.S.T.M.Standardsfor sheet-material(reference>); “-
the flatcompressionspecimenshad the sameover-all
sizeas the curvedcornercomqres&i.onspecimenskownin
figure1.

For the tensiont-e-sbsof the cl,mvedcornerspeci-
mens, specialinsertswere requiredbetweenthe Templin
~elf-alininggripsand the specimensin orderto mafn- ~
tainthe originalcro~s-sectionalcurvatureand also to
make the centroidalaxis”of the specimencoincidewith
the centerof the gripswhen the loadwas applled. .

Far the compressiontests,a Montgomery-Tempti
typeof compressionfixture(seereferencek.for the
techniquein usingthisfixture)was used for both the
flat and the curvedcorner8pecim.@netThe @~J??ort@? h
platesfor the curvedcornerspecimens,together~i~h

.

the fixture,are shownin figure~. .*
Tuckermanopticalstraingageswereused to measure

the strainfor bcth the tensionand ttlecompressiontests.

The resultsof thisinvestigationfor bothdirec-‘
tionsof grainof thematerialere presentedin figures~
and ~, whichshow the increasedue to formingin com-

=.

pressiveyield stress ~cy? tensileyield stress ~ty>
and tensileultimatestress atu●

In addition,th~-re-
ductionin elongationresultingfromformin~is shown
in figure4. ● “

From theseresults,the followingconclusionsmay
be drawnwithregardh–the effect--ofbrakeformingon -.
thematerialpro~ertiesof 0.12b-inch-thick2@-T alumlnum-
alloysheetthat-hadbeenformedto an insidebendradius
of threetimesthe sheetthickness:
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1. Formingappreciablyraisesbotlnthe tensileand
the compressiveyield stresses. ‘rheincreaseis greatest .
in the compressiveyield stressfor the with-grain
direction. .

2. Formln~only slightlyraisee,theultimatetensile
strength.

%-* Formingconsiderablydecreasesthe percentelonga-
tionin 2 inch~s. .

4. Formingmarkedlychangesthe shapeof the tensile
and compressivestress-straincurves.

LangleyMemorialAercnal~ticalLaboratory
NationslAdvisoryCommitteefor Aeronautics

LangleyField,Vs., March21, 1946
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NACA TN No. 10’72
Fig. 3a,b
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(a) Unassembled.
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(b)-Assembled.
:

Figure3.- Montgomery-Templin‘typeof compressionfixture
withrollersremoved,showingsupportingplatesused
forcurvedcornercompressionspecimens. “
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Ftqwe 4.- Effect of braKe formkq onthe
tensLleand.compressive properties of
o.las-inch-thicK 24 S-Taluminum-al lo~
sheet. r= 3t,
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